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(54) AC Generator stator for vehicle 

(57) In an alternator stator, each phase-winding is 
composed of large, medium, and small U-shaped seg- 
ments (331 , 332, 333) respectively having a pair of con- 
ductor members (331a, 331b, 332a, 332b, 333a, 333b) 
radially aligned in each slot (35). The conductor mem- 
bers (331a, 331b, 332a, 332b, 333a, 333b) are respec- 
tively welded to conductor members disposed in 
another slot (35) separated therefrom by one pole pitch 
and series connected to form one of a plurality of phase- 
windings (315). 
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Description 

[0001] The present invention relates to an AC gener- 
ator driven by an internal combustion engine, which can 
be mounted in a vehicle such as a passenger car, a 
truck or the like. 

[0002] It is well known that a plurality of U-shaped 
conductor segments are connected at the open ends 
thereof to form a phase winding of a multi-phase stator 
winding of an AC generator for a vehicle as is disclosed 
in International Publication Number WO 92/06527 
(1992). The connected open-end portions (hereinafter 
referred to as the connected portions) of the conductor 
segments are disposed at one axial end of a stator core 
to be soldered or welded. Four conductor segments are 
respectively inserted in slots of a stator to form a four- 
turn one-phase winding. In this conventional structure, 
many specific segments are necessary to connect the 
four windings together, and to provide a pair of output 
terminals. That is, five specific segments are required to 
form a four-turn-one-phase winding, and 15 specific 
segment are required for a three-phase four-turn stator 
winding. 

[0003] Therefore, a main object of the present inven- 
tion is to provide a vehicular AC generator stator which 
has a stator winding which needs not as many specific 
segments as the conventional stator. 
[0004] Another object of the present invention is to 
provide a vehicular AC generator having stator winding 
free from interference of conductor segments. 
[0005] Another object of the present invention is to 
provide a vehicular AC generator having coil ends in 
which distance between the connected portions of seg- 
ments is kept to be suitable for automatic winding. 
[0006] In an alternator stator for a vehicle according to 
the embodiment of the present invention, each of the 
plurality of phase-windings is composed of a lap wind- 
ing unit having a plurality of lap-wound coils and a wave 
winding unit having a plurality of wave-wound coils, and 
the lap winding unit and the wave winding unit respec- 
tively have a plurality of conductor members disposed in 
the same one of the slots. As a result, a limited number 
of types of basic conductor segments are connected to 
form a stator winding by a limited number of connection 
segments that are derived or formed from the basic con- 
ductor segments. 

[0007] In the alternator stator, the number of the con- 
ductor members in the same one of the slots can be 
expressed as (4n+2), where n is a natural number. In 
the alternator stator, each phase- winding preferably has 
a first coil-end group in which the conductor members 
overlap with one another at an axial end of the stator 
core and a second coil-end group in which the conduc- 
tor members are connected to provide both the lap- 
wound coils and the wave-wound coils. 
[0008] It is more preferable that each of the plurality of 
phase windings includes a plurality of U-shaped seg- 
ments having a pair of the conductor members and an 



integral turn portion which is disposed in the first coil- 
end group, and the conductor members are welded in 
the second coil-end group. 

[0009] It is further preferable that the conductor mem- 
s bers are disposed in the slot to be aligned radially, and 
one of the conductor members disposed in the radially 
outermost layer is connected, in the first coil-end group, 
to another of the conductor members disposed in the 
radially innermost layer in another slot spaced apart 
10 therefrom in one circumferential direction, and is con- 
nected, in the second coil-end group, to another of the 
conductor members disposed in the layer adjacent to 
the radially outermost layer in another slot spaced apart 
therefrom in the other circumferential direction. 
is [0010] Other objects, features and characteristics of 
the present invention as well as the functions of related 
parts of the present invention will become clear from a 
study of the following detailed description, the 
appended claims and the drawings. In the drawings: 

20 

Fig. 1 is a cross-sectional view of the vehicular AC 
generator according to a first embodiment of the 
present invention; 

Fig. 2 is a fragmentary cross-sectional view of the 
25 stator according to the first embodiment; 

Fig. 3 is a schematic perspective view of conductor 
segments according to the first embodiment; 
Fig. 4 is a winding diagram of a portion of a stator 
winding according to the first embodiment; 
30 Fig. 5 is a winding diagram of a portion of the stator 
winding according to the first embodiment; 
Fig. 6 is a winding diagram of a portion of the stator 
winding according to the first embodiment; 
Fig. 7 is a winding diagram of a portion of the stator 
35 winding according to the first embodiment; 

Fig. 8 is a main winding diagram of the stator wind- 
ing according to the first embodiment; 
Fig. 9 is a circuit diagram according to the first 
embodiment; 

40 Fig. 10 is a schematic view of a coil-end group of a 
stator according to a second embodiment of the 
present invention; and 

Fig. 1 1 is a circuit diagram according to the third 
embodiment. 

45 

[001 1 ] A stator of an alternator for a vehicle according 
to a first embodiment of the present invention is 
described with reference to Figs. 1-9. 
[0012] An AC generator 1 includes a stator 2, a rotor 

so 3, a housing 4 supporting the stator 2 and the rotor 3, 
and a rectifier 5 converting AC current to DC current. 
The rotor 3 has a shaft 6, pole-core 7, a field coils 8, 
slip-rings 9 and 10, and cooling fans 11 and 12. The 
shaft 6 is connected to a pulley 20 and is rotated by a 

55 vehicular engine (not shown). 

[001 3] The pole-core 7 is composed of a pair of pole- 
core pieces. Each of the pair of pole-core pieces has a 
boss portion 71 press-fitted to the shaft 6, a disk portion 
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72 extending radially from both ends of the boss portion 
71 , and twelve claw poles 73. 

[0014] The housing 4 has a plurality of air-intake win- 
dows 41 at the opposite axial ends thereof and a plural- 
ity of cooling-air-discharge windows 42. The discharge 
windows 42 are formed to correspond to the radially 
outside portions of first and second coil-end groups 31a 
and 31b, at a pair of shoulders formed on the outer- 
periphery of the housing 4. 

[001 5] The stator 2 has a stator core 32, three phase- 
windings, and insulators 34 insulating the conductor 
members from the stator core 32. The stator core 2 has 
thirty-six slots 35 at the inner periphery thereof at equal 
intervals. 

[0016] Each of the three phase-windings is mainly 
composed of three kinds of U-shaped basic conductor 
segments 33: large segments 331, medium segments 
332 and small segments 333. As shown in Fig. 2, six 
conductor members are disposed in radially aligned six 
layers: a radially innermost first layer of the slot, a sec- 
ond layer, a third layer, a fourth layer, a fifth layer, and a 
radially outermost sixth layer. 

[0017] As shown in Fig. 3, the large segment 331 
includes a conductor member 331a having a connected 
portion 331d at one end thereof, an integral turn portion 
33ic, and a conductor member 331b having a con- 
nected portion 331 e at the other end. The medium seg- 
ment 332 includes a conductor member 332a having a 
connected portion 332d at one end, an integral turn por- 
tion 332c, and a conductor member 332b having a con- 
nected portion 332d at the other end. Similarly, the 
small segment 333 includes a conductor member 333a 
having a connected portion at one end 333d, an integral 
turn portion 333c, and a conductor member 333b hav- 
ing a connected portion 333e at the other end. 
[0018] ; A set of the basic segments 33 composed of 
the U-shaped small segment 333, the U-shaped 
medium segment 332, and the U-shaped large segment 
331 are arranged as shown in Fig. 3. 
[001 9] In the f irst coil-end group 31a, the turn portion 
332c of the medium segment 332 surrounds the turn 
portion 333c, and the turn portion 331c of the large seg- 
ment 331 surrounds the turn portion 332c of the 
medium segment. 

[0020] In the second coil-end group 31b, the con- 
nected portions 331d and 331 e of the large segment 
331 are inclined to expand in the opposite circumferen- 
tial directions by a 1.5-slot interval. The connected por- 
tions 332d and 332e of the medium segment 332 are 
inclined to close in the opposite circumferential direc- 
tions by a 1.5-slot interval. The connected portions 
333d and 333e of the small segment 333 are also 
inclined to expand by a 1 .5-slot interval. 
[0021] Then, one conductor member 331a of the large 
segment 331 is inserted in the first layer of one of a pair 
of slots separated from each other by a pole-pitch, one 
conductor member 332a of the medium conductor 332 
is inserted in the second layer thereof, and one conduc- 



tor member 333a of the small segment 333 is inserted 
in the third layer thereof. The other conductor member 
331b of the large segment 331 is inserted in the sixth 
layer of the other of the pair of slots separated therefrom 

5 by a pole-pitch in the clockwise direction, the other con- 
ductor member 332b of the medium-sized conductor 
332 is inserted in the fifth layer of the other slot, and the 
other conductor member 333b of the small segment 333 
is inserted in the fourth layer of the other slot. 

10 [0022] The above described process is repeated until 
all the segments 33 are inserted into all the slots 35. As 
a result, straight portions of the conductor members 
331a, 332a, 333a are inserted into one of the slots 
together with conductor members 331b', 332b' and 

15 333b' of another set of basic segments 33, which have 
the other conductor members inserted into one of the 
slots a pole-pitch separated from each other, as shown 
in Fig. 2. All the connected portions are disposed on the 
extreme end of the second coil-end group 31b, and a 

20 welder can reach directly each of the connected por- 
tions from outside. 

[0023] Then, the connected portion 332d of the 
medium segment 332 extending from the second layer 
of one slot 35 and the connected portion 33 1d' of a 

25 large segment 331 extending from the adjacent first 
layer of another slot 35, which is separated clockwise 
therefrom by a pole-pitch, are disposed side by side and 
welded together. The connected portion 333d' of one 
small segment 333 extending from the third layer of one 

30 slot 35 and a connected portion 333e* of another small 
segment 333 extending from the adjacent fourth layer of 
another slot 35, which is separated counter-clockwise 
therefrom by a pole-pitch, are disposed side by side and 
welded together. The connected portion 332e of the 

35 medium segment 332 extending from the fifth layer of 
the one slot 35 and a connected portion 331 e' of a large 
segment 333 extending from the adjacent sixth-layer of 
another slot 35, which is separated counter-clockwise 
therefrom by a pole-pitch, are disposed side by side and 

40 welded together. 

[0024] The above described process is repeated, so 
that the basic segments 33 form four windings 311,312, 
313 and 314, in which the connected portions in the 
second coil-end group do not overlap with one another 

45 in the radial direction. 

[0025] As a result, the inner half of the six conductor 
members in the first coil-end group 31a are inclined in 
one circumferential direction and the outer half thereof 
are inclined in the other circumferential direction. On the 

so other hand, the conductor members of respective layers 
in the second coil-end group 31b are inclined alternately 
in the opposite circumferential directions. Thus three- 
fold connected rings are formed in the second coil-end 
group 31b, and the connected portions can be spaced 

55 apart from each other in the radial direction to be 
welded easily. 

[0026] A winding diagram of a X-phase winding 3 1 5 is 
described with reference to Figs. 4-8, in which the con- 
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ductor members 331a in the first layer of the slot 35 are 
illustrated by chain lines, the conductor members 332a 
in the second layer are illustrated by thin broken lines, 
the conductor members 333a in the third layer are illus- 
trated by thin solid lines, the conductor members 333b 
in the fourth layer are illustrated by two-dot chain lines, 
the conductor members 332b in the fifth layer are illus- 
trated by thick broken lines, and the conductor members 
331b in the sixth layer are illustrated by thick solid lines. 
[0027] The first coil-end group 31a are located at 
upper portions of the drawings, and the second coil-end 
group 31b are located at lower portions of the drawings. 
The numbers laterally lined up at the middle of the draw- 
ings indicate slot numbers. 

[0028] As shown in Fig. 4, the conductor members of 
the medium segments 332 extending from the second 
layer (thin-broken line) is connected with the conductor 
members of the large segments 331 extending from the 
first layer (one-dot chain line) of another slot separated 
clockwise therefrom by one pole-pitch. The conductor 
member of the large segments 331 extending from the 
sixth layer (thick solid line) of one slot is connected with 
the conductor members of the medium segments 332 
extending from the fifth layer (thick broken line) of 
another slot separated clockwise therefrom by one pole- 
pitch. As a result, the first winding 31 1 having two-turn 
lap-wound coils is formed. 

[0029] As shown in Fig. 5, the conductor member of 
small segments 333 extending from the fourth layer 
(two-dot chain line) of one slot is connected with the 
conductor member of the small segments 333 extend- 
ing from the third layer of another slot (thin solid line) 
separated clockwise therefrom by one pole-pitch. 
Accordingly, the second winding 312 having one-turn- 
wave-wound coils is formed. 

[0030] As shown in Fig. 6, the third winding 313 hav- 
ing two-turn lap-wound coils is formed by connecting 
the large segments 331 and the medium segments 332 
in the same manner as the first winding 311, and, as 
shown in Fig. 7, the fourth-winding 314 having a one- 
turn wave-wound coils is formed by connecting the 
small segments 333 each other in the same manner as 
the second winding 312. 

[0031] Then, an end XX 1 of the first winding 311 is 
connected with an end XX2 of the second winding 312, 
an end XX3 of the second 312 is connected with an end 
XX4 of the third winding 313, and an end XX5 of the 
third winding 313 is connected with an edge portion 
XX6 of the fourth winding 314. Accordingly, a winding 
315 having six conductor members per slot or a six-turn 
coil per pole is formed as shown in Figs. 8. 
[0032] The X-phase winding has the following five 
connection segments that are derived or formed from 
the basic segments 33: a first connection segment 335 
connecting to the end XX2 of the second winding 312 
that includes the end XX1 of the first winding 31 1 . a sec- 
ond connection segment 336 connecting to the end XX4 
of the third winding 31 3 that includes the end XX3 of the 



second winding 312, a third connection segment 337 
connecting to the end XX6 of the fourth winding 314 that 
includes the end XX5 of the third winding 313, a fourth 
connection segment 338 connecting to the lead wire X1 

5 that includes an end cut from the end XX1, and a fifth 
connection segment 339 connecting to the lead wire X2 
that includes an end cut from the end XX6. 
[0033] In other words, the first connection segment 
335 and the fifth connection segment 338 are formed 

10 from one of the medium basic segment 332 disposed in 
#1 and #4 slots 35 having the turn portion 332c, which 
is cut at the middle of the turn portion as shown in Fig. 
4. The second connection segment 336 is formed from 
one of the small basic segments 333 disposed in #1 and 

15 #34 slots 35, which is cut at the middle of the turn por- 
tion as shown in Fig. 5. Similarly, the third connection 
segment 336 is formed from the large basic segments 

331 disposed in #1 and #4 slots 35, which is cut at the 
middle of the turn portion as shown in Fig. 6, and the 

20 fourth connection segment 337 is formed from the small 
basic segment 333 disposed in #1 and #4 slots, which is 
cut at the middle of the turn portion as shown in Fig. 7. 
[0034] The four windings, which have connection seg- 
ments respectively formed from some of the basic seg- 

25 ments 33, are connected with one another to form the 
winding 315. Accordingly, no specific tool, device, die or 
material is necessary to provide such connection seg- 
ments. 

[0035] Likewise, the Y-phase and the Z-phase wind- 
so ings are formed in the slots respectively shifted by 120 
degrees in electrical phase. The lead wires X1, Y1, and 
21 of the X-phase, Y-phase and Z-phase windings (not 
shown) are respectively connected to the rectifiers 5. 
The lead wire X2 is connected with the lead wires Y2 
35 and Z2 (not shown) to form a neutral point. 

[0036] As shown in Fig. 9, these three-phase windings 
are connected in a star shape. In the winding shown in 
Fig. 8, the lead wire X1 connected with the rectifier 5 
extends from the first coil-end-group. 
40 [0037] The large segment 331 , the medium segment 

332 and the small segment 333 can be formed of a cop- 
per plate one by one or at the same time. Each of the 
basic segments 331-333 can be formed from a straight 
rectangular conductor rod. The turn portion can be also 

45 shaped semi-circular. 

[0038] According to the present invention, a different 
number other than 6, such as 10, 14 or a number 
(4n+2), of conductor members (n is a natural number) 
can be disposed radially in each slot 35 in the same 

so manner as described above. 

[0039] A stator winding according to a second embod- 
iment is mainly composed of the three kinds of U- 
shaped basic conductor segments 331, 332, and 333 
used in the first embodiment and a largest basic seg- 

55 ment 341 surrounding the same and a smallest basic 
segment 342 surrounded by the small segment 333. 
The conductor members in the innermost first layer form 
a winding having wave wound coils, the conductor 
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members in the second, third, fourth and fifth layers 
respectively form windings having lap-wound coils. 
These windings are connected by seven connection 
segments, thereby forming a one of the phase windings 
in the same manner as those in the first embodiment. 
[0040] If the number of the U-shaped basic conductor 
segments to be disposed in a pair of slots increases to 
fourteen or eighteen, two or four connection segments 
have to be added. Thus, the number of the connection 
segments increases by two as every four conductor 
members increase. 

[0041] That is, if the number of the U-shaped basic 
segments each set is 4n+2, the number of the connec- 
tion segments becomes 2n+3. 

[0042] The series-connected winding of the first and 
second windings 31 1 and 312 in the first embodiment is 
connected in parallel with those of the third and fourth 
windings 313 and 314 therein as shown in Fig. 1 1 . 
[0043] In this way, the winding having 4n+2 conductor 
members per slot (n : a natural number) is divided to two 
windings and they are connected in parallel, thereby 
providing the winding comprising 2n+1 turns, that is, 
odd turns per slot. 

[0044] A stator core having 72 slots and a three-phase 
stator winding disposed therein can be combined with a 
rotor having 12 poles. The stator can have a pair of par- 
allelly connected three-phase windings. Further, X- 
phase, Y-phase and Z-phase windings can be con- 
nected in a delta connection. 

[0045] In the foregoing description of the present 
invention, the invention has been disclosed with refer- 
ence to specific embodiments thereof. It will, however, 
be evident that various modifications and changes may 
be made to the specific embodiments of the present 
invention without departing from the broader spirit and 
scope of the invention as set forth in the appended 
claims. Accordingly, the description of the present 
invention in this document is to be regarded in an illus- 
trative, rather than restrictive, sense. 

Claims 



w 
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1. An alternator stator for a vehicle including a stator 
core (32) having a plurality of slots (35) and a plu- 
rality of phase-windings (315) disposed in said slots 45 
(35), wherein 

each of said plurality of phase-windings is com- 
posed of a lap winding unit (311, 313) having a 
plurality of lap-wound coils and a wave winding so 
unit (312, 314) having a plurality of wave- 
wound coils, and 

said lap winding unit (31 1, 313) and said wave 
winding unit (312, 314) respectively have a plu- 
rality of conductor members (331a, 332a, ss 
333a) disposed in the same one of said slots 
(35). 



2. An alternator stator for a vehicle as claimed in daim 

1 , characterized in that 

the number of said conductor members (331a, 
332a, 333a) in the same one of said slots (35) 
is (4n+2), where n is a natural number. 

3. An alternator stator for a vehicle as claimed in claim 

2, characterized in that 

each of said plurality of phase-windings (315) 
has a first coil-end group (31a) in which said 
conductor members (331a, 332a, 333a) over- 
lap with one another at an axial end of said sta- 
tor core (32) and a second coil-end group (31b) 
in which said conductor members (331a, 332a, 
333a) are connected to provide both said lap- 
wound coils and said wave-wound coils. 



20 4. An alternator stator for a vehicle in claim 3, charac- 
terized in that 

each of said plurality of phase- windings (315) 
comprises a plurality of U-shaped segments 
(331 , 332, 333) having a pair of said conductor 
members (331a, 332a, 333a) and an integral 
turn portion (331c, 332c, 333c) which is dis- 
posed in said first coil-end group (31a), and 
said conductor members (331a, 332a, 333a) 
are welded in said second coil -end group 
(31b). 



5. An alternator stator for a vehicle in claim 3 or 4, 
characterized in that 

said conductor members (331a. 332a, 333a) 
are disposed in said slot (35) to be aligned radi- 
ally, and one of said conductor members 
(331a, 332a, 333a) disposed in the radially out- 
ermost layer is connected, in said first coil- end 
group (31a), to another of said conductor mem- 
bers (331a, 332a, 333a) disposed in the radi- 
ally innermost layer in another slot (35) spaced 
apart therefrom in one circumferential direc- 
tion, and is connected, in said second coil-end 
group (31b), to another of said conductor mem- 
bers (331a, 332a, 333a) disposed in the layer 
adjacent to said radially outermost layer in 
another slot (35) spaced apart therefrom in the 
other circumferential direction. 

6. An alternator stator for a vehicle as claimed in claim 
1-5, characterized in that 

said lap winding comprises a first winding (311) 
and a third winding (313), said wave winding 
slot (35) comprises a second winding (312) 
and fourth winding (314), and said second 
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winding is connected between said first and 
third windings (311. 313). 

7. An alternator stator for a vehicle as claimed in claim 
6, characterized in that s 

said first winding (311) and said second wind- 
ing (312) are connected in series with each 
other to form a first half winding, said third 
winding (313) and fourth winding (314) are con- 
nected in series with each other to form a sec- 
ond half winding, and 

said first half winding and second half winding 
are connected in parallel with each other to 
form one of said phase-windings (31 5). 
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(54) AC Generator stator for vehicle 

(57) In an alternator stator, each phase-winding is 
composed of large, medium, and small U-shaped seg- 
ments (331 , 332, 333) respectively having a pair of con- 
ductor members (331a, 331b, 332a, 332b, 333a, 333b) 
radially aligned in each slot (35). The conductor mem- 
bers (331a, 331b, 332a, 332b, 333a, 333b) are respec- 
tively welded to conductor members disposed in 
another slot (35) separated therefrom by one pole pitch 
and series connected to form one of a plurality of phase- 
windings (315). 



FIG. I 




Printed by Xerox (UK) Business Services 
2.16.7 (HRS)/3.6 



JNSDOCID: <EP. 



0986160A3_I_> 



EP 0 986 160 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Appllcatu 

EP 99 11 72o. 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnLCI.7) 



US 1 826 295 A (V. G. APPLE) 
6 October 1931 (1931-10-06) 

* page 1, line 49 - page 2, line 97; 
figures 1-11 * 

FR 482 064 A (AKTI ENGESELLSCHAFT BROWN, 
B0VERI & CIE) 

* the whole document * 

FR 2 584 246 A (ALSTHOM-ATLANTI QUE) 

2 January 1987 (1987-01-02) 

* the whole document * 

US 5 714 824 A (COUTURE ET AL.) 

3 February 1998 (1998-02-03) 

* abstract * 

* column 6, line 24-44; figures 27,28 * 

PATENT ABSTRACTS OF JAPAN 
vol. 1996, no. 12, 
26 December 1996 (1996-12-26) 
-& JP 08 205441 A (HITACHI LTD) , 
9 August 1996 (1996-08-09) 

* abstract; figures 5-8 * 

PATENT ABSTRACTS OF JAPAN 

vol. 17, no. 140 (E-1336), 

22 March 1993 (1993-03-22) 

-& JP 04 308435 A (HITACHI KE1Y0 ENG CO 

LTD), 30 October 1992 (1992-10-30) 

* abstract; figures 1-7 * 



The present search report has been drawn op for all claims 



H02K3/12 
H02K3/28 
H02K15/06 



TECHNICAL FIELDS 
SEARCHED <lnt.Ct.7) 



H02K 



6,7 



Place ol search 

BERLIN 



Date of completion of ihe search 

24 January 2001 



Beitner\ M 



3 

p 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant H combined with another 

document ol the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory o» principle underlying the invention 
E : earlier patent document, but published on. or 

after the filing date 
D : document cited In the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



2 



JSDOCID: <EP 09861 60A3J_> 



EP 0 986 160 A3 



European Patent 
OHlce 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 11 7289 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCL7) 



D,A 



DE 40 31 276 A (ROBERT BOSCH GMBH) 
9 April 1992 (1992-04-09) 

* abstract * 

* column 1, line 59 - column 2, line 16; 
figures 1-3 * 

& WO 92 06527 A (ROBERT BOSCH GMBH) 
16 April 1992 (1992-04-16) 



TECHNICAL FIELDS 
SEARCHED (lntCI.7) 



The present search report has been drawn up for all claims 



8 



Place of search 

BERLIN 



Date of completion of the search 

24 January 2001 



Beitner, M 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant H taken atone 

Y : particularly relevant If combined with another 

document ol the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

artei the tiling date 
D : document chad in the application 
L : document cited for other reasons 

& : member ol the same patent family, corresponding 
document 



3 



3NSDOCID: <EP 0986160A3J_> 



EP 0 986 160 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 99 11 7289 



This annex lists the palent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in noway liable for these particulars which are merely given for the purpose of information. 

24-01-2001 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 1826295 


A 


06-10-1931 


NONE 






FR 482064 


A 




NONE 






FR 2584246 


A 


02-01-1987 


NONE 






US 5714824 


A 


03-02-1998 


AT 


171018 T 


15-09-1998 








AU 


2404295 A 


19-01-1996 








BR 


9507850 A 


16-09-1997 








CA 


2186640 A 


04-01-1996 








WO 


9600460 A 


04-01-1996 








CN 


1150869 A 


28-05-1997 








DE 


69504674 D 


15-10-1998 








DE 


69504674 T 


06-05-1999 








EP 


0766882 A 


09-04-1997 








JP 


10507057 T 


07-07-1998 








US 


5619787 A 


15-04-1997 


OP 08205441 


A 


09-08-1996 


NONE 






OP 04308435 


A 


30-10-1992 


NONE 






DE 4031276 


A 


09-04-1992 


DE 


9017835 U 


12-03-1992 






WO 


9206527 A 


16-04-1992 



1 

a. 

I 

O 

& For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



4 



3NSDOCID: <E P 0986 1 60 A3_l_> 



